An improved beta-galactosidase reporter gene.
The coding sequence for the E. coli beta-galactosidase gene was codon-optimised for expression in mammalian cells. When expressed in mammalian cells the codon-optimised gene results in the expression of beta-galactosidase at levels 15-fold higher than those resulting from an analogous construct containing the native E. coli gene sequence. RNA analysis suggests the enhancement of beta-galactosidase expression is due both to enhanced transcript stability and increased translational efficiency. When used in a lentiviral construct the codon-optimised gene results in an approximately five-fold increase in apparent titre, as determined by 5-bromo-4-chloro-3-indolyl-beta-D-galactopyranoside staining, in comparison to an analogous construct containing the native E. coli gene. Southern blot analysis shows this is due to an increased efficiency of detection of transduced cells. In addition, codon-optimisation results in the elimination of several cryptic splice acceptor sites that are present in the native E. coli gene sequence. In a lentiviral vector containing a 5' splice donor the use of the codon-optimised gene in place of the native E. coli beta-galactosidase gene resulted in increased amounts of un-spliced, full-length genomic RNA. Therefore, as a marker/reporter gene in mammalian cells the codon-optimised beta-galactosidase gene has a number of advantages over the native E. coli gene sequence. A variant of the codon-optimised beta-galactosidase gene sequence that includes an effective nuclear localisation signal was also made.